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Objective: To compare activity levels between a simulated "bistoncal" lifestyle
and a "modern" lifestyle to try to validate earlier estimates of secular changes in
activity .
Design: Triaxial accelerometers (TRACMORs) were used to measure activity
levels in a "historical" group of seven male actors who were paid to live like early
Australian settlers at a theme park north of Sydney (eg, minimising the use of
modern lechnology) for a week. Results were compared with those from a group
of seven "modern" sedentary office workers.
Results : Activity levels were up to 2.3 times greater in the historical group than
the modern group. Calculations based on body weight and energy expendit ure
suggest the difference is the equivalent of walking up to 16 km per day more in
the past than today.
Conclusions: These findings accord with two previous estimates of changes in
daily activity levels over time and suggest that recent public health guidel ines for
increasin g physical activi ty may be inadequate.
AN INACT IVE LIF ESTYLE has been
linked to a range of diseases, many of
which are mediated through obesity, '
Intuitively, it seems apparent that ave r-
age activity levels have decreased with
modern industrial development and
have mirrored the worldwide rise in obe-
sity. Proxy measures of inactivity, such
as the sale of motor vehicle s and televi-
sion viewing time, show a clear rela-
tionship to the development of obesity in
the presence of a declining food int ake.
For this reason, some obesity experts
suggest that the modern phase of the
obesity epidemic (from 1980 onwards)
is probably mediated more by inactivity
("sloth") than overconsumption (" glut-
tony" ) . H owe ver , the quan titative
dimensions of a change in physical activ-
ity are difficult to estimate.s If they could
be (even roughly) determined, they
might provide valuable information
against which to assess modern physical
activity guidelines for weight loss and
maint enance.
A "back of an envelope" calculation
suggested an average decline in energy
expenditure in the United Kingdom
from the years after World War II to
1995 of around 800 kcalld.3 At an
energy cost of around 50 kcal/km for a
70 kg man," this suggests a decline in
activity levels equivalent to walking
about 16 km less per day. More recently,
a comparison of activity levels of hunter-
gatherer populations with those of indi-
viduals in modern Western societies
suggested that the average daily differ-
ence may be equivalent to walking
about 19 km .5 In an attempt to validate
these estimates, we recen tly mocked up
a small experiment for a lifestyle televi-
sion production (Burke 's B acky ard) .
Our expe riment was designed [Q com-
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pare activity patterns in Australia n set-
tlers of 150 years ago with modern-day
sedentary office workers. We th en
attempted to calculate differences in
terms of distance walked da ily to com-
pare with the previous estimates.
METHODS
Movement levels were monitored in two
groups of men by use of a tr iaxial
accelerometer (TRACMOR, Maastricht
U niversity, Maastrich t, the Nether-
lands) worn around the waist during
waking hours. This has recently been
validated against doubly-labelled water,s
and is regarded as one of the most
sophisticated modern am bu latory mea-
surement mo nitors. T he device mea-
sures movement in activity units on
th ree axes (forwards, sidewards and
upwards), and includes even relatively
minor movements such as fidgeting and
upper-body actions.
Seven male actors aged 30-60 years
who work at "Old Sydney Town", a his-
toric theme park north of Sydney set
around the early 19th century, were
selected to represent a historically active
group. The men are paid to play the role
of early Australian soldiers, convicts and
settlers for abou t eight hours every day.
They agreed to wear a TRACMOR
during waking hours for one week, and
were asked to avoid the use of modern
technology as much as poss ible when
they were not working at the park during
the week. In an attempt to further
authenticate this process, five of the men
lived on the premises in convict huts for
up to four days and nights. A second
group of seven male modern sedentary
workers, aged 30-60 years, including
accountant s, information technology
perso nnel, doctors, a taxi driver and an
entertainer, were also given TRAC-
MaRs to wear during waking hours,
and were asked to continue their normal
lifestyle over the course of a week. All
records were downloaded in to a com-
puter program developed by the deve l-
opers of the TRACMOR at Maastri cht
University in the Netherlands for analy-
sis of results.
635
Calculation of distance equivalents
Acti vity units measured by the TRACMOR are not read ily convertible to ener gy units
(kilocalories) . However. an est imate of relative diffe rences in ac tivity levels can be made by
assuming a total da ily ene rgy expenditure 1.4 times that of resting metabolic rate for the
men in our modern group." With an average weight 0196 kg and age 0144 years. a mea n
resting metabo lic rate of aboul 2000kcal/d can be estimated ! Therefore, total energy
expenditure would be 1.4 x 2000 = 2800kcal/d. of which 800kcal rep resents dai ry phy sical
act ivity, As ac tivity counts in our historicai group ranged from 1.6 times those of the modern
group on average to 2.3 at the extremes, this implies a totar daily phys ical acliv ity level in
this glOUp of 1280-1840 kca l/d . or a net difference of about 500- 1000kcal/d betw een the
groups. Using energ y values lor walking 010 ,716 kcallkg per knomeve (or about 61kcal lkm
for a 90 kg man) ,'this impi ies a net difference between the groups equivalentto walking
about 8-16 km per day.
RESULTS
The mean activity level (arbitr ary units)
for the historical group was 88 533
(95% CI, 33 69 7- 1433 69; ra ng e,
62 204-129924), compared with 54920
(9 5% C I, 320 19-7782 1; range ,
38322- 70399). Thus, the historical
group were on average 1.6 tim es more
active than the modern group. However,
the task was taken more ser iously by
some in the historical grou p than others
(eg, some still used cars and televisions
to some extent during the week). Hence,
the two main outliers in the group, who
kept rigidly to the experim enta l
requirements, may provide a better ref-
erence point for calculations. These two
ind ivid uals (with act ivity levels of
129924 and 125 800 un its) were 2.3
times more active than the modern
group. Using estimates derived from
energy expenditure tab les (see Box), it
was calculated that the differen ce in
activity levels between the means of the
two groups was equivalent to walking
abo ut 8 km per day. However, when the
two outlier s in the historical group were
compared with the mean of the modern
group, the difference was equivalent to
walking about 16 km per day.
DISCUSSION
A difference in daily activity levels
equivalent to walking 8- 16 km per day
between previous and mod ern times
represents a huge secular change in daily
eI\Crgy expenditure. At the upper level,
this coincides roughly with previous esti-
mates.w It probably also accords with
the levels of movement required for for-
aging for survival throughout most of
human evolution . Anthropological evi-
dence suggests that early humans, like
modern hunter-gathers, may have trans-
ported tools, weap ons and game over a
daily range of about 15 km .B Given their
other daily tasks, this would have added
up to a substant ial daily energy use
which was rarely, if ever, likely to be
exceede d by food intake over an
extended peri od , thus reducing the
cha nces of energy imbalance. As a
result , human populations , up until the
past 2- 3 decades, have not been signif-
icantl y overweight . The growth of time-
saving and tim e-using technologies,"
however, means that these activity levels
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are unlikely ever to be reached without
consciou s effort . In the presence of an
abunda nt (and ene rgy-dense ) food
supply, obesity, at least at the population
level, is almost an inevitable conse-
que nce of mod erni sation .
M ore telling are the implications this
has for physical activity recommen-
dations for optimal health and weight
management. Recent government rec-
ommendations suggest an added daily
energy requ irement of 30 minu tes of
accumulated mild - to moderate-inten-
sity activity.IO,1l However , for a 96kg
sedentary office worker, such as in this
study, this would account for perhaps an
extra 200 kcal/d , which is 300-800 kcal
(the equivalent of walking 5-13km)
sho rt of the 500- 1000 kcal difference
estimated here. These findings support
the suggestion that, if th e evolutionary
persp ective (which ha s d ominated
almost all of human existen ce) is indica-
tive of requirements for optimal health,
an increase in activity levels up to three
tim es those recommended in modern
guid elines may be necessary.'
Supporting this, data from the United
Sta tes Weight Control Registr y, a data-
base of people who have lost more than
14kg and maintained this for at least five
years, have shown that people who
achieve the greatest benefits are con-
sciously active for up to 80 minutes a
day. l2This is about three tim es greater
than curren t recommendation s. w-! '
These figures are based on people who
have been previously obese, and main-
tenance of weight loss may be more dif-
ficult than prevention of weight gain .
Nevertheless, it is an awesome task, in
th e absen ce of a major environment al
cha nge, to expect these activity levels to
be met in our society.
The figures presented in this stu dy
sho uld be interpreted with caution .
Although we used a validated modern
movement-sensing device," the results
involve only small numb ers under arti-
ficial conditions . In their pre sent form,
they me rely add support to other
att emp ts to calculate human activity
levels over time and provide an indica-
tion of the activity requirements needed
to correct these secular changes.
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